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What is claimed is: 

1. A receiving apparatus comprising: 

a reception section that receives a result of transmitting a transmission signal 
obtained by modulating a known signal and a data signal and outputs said result as a 
5 reception signal; 

a prediction section that predicts a transmission characteristic; 
a compensation section that compensates that portion of said reception 
signal which corresponds to said data signal and which has not been compensated 
yet, using a predicted portion of said transmission characteristic, and outputs said 
10 compensated portion as a compensated data signal; 

a demodulation section that demodulates said compensated data signal and 
outputs said demodulated signal as a demodulated data signal; and 

a modulation section that modulates said demodulated data signal and 
outputs said modulated signal as a modulated data signal, 
1 5 whereby said prediction section 

(a) compares that portion of said reception signal which corresponds to said 
known signal with a result of modulating said known signal and compares that 
portion of said reception signal which corresponds to said data signal with that 
portion of said modulated data signal which corresponds to said data signal to 

20 acquire a time series of comparison results, 

(b) replaces a value in said time series of comparison results which satisfies 
a predetermined exclusion condition with an old value of said time series of 
comparison results, 

(c) averages a time series of comparison results resulting from that 
25 replacement, and 

(d) lets a result of that averaging be a predicted transmission characteristic. 
2. The receiving apparatus according to claim 1, wherein said prediction 



33 



section averages said time series of comparison results by using an old value of a 
time series of said transmission characteristic as a value of a time series of said 
transmission characteristic which corresponds to that value of said time series of 
comparison results which does not satisfy said exclusion condition. 
5 3. The receiving apparatus according to claim I, wherein said prediction 

section 

(a) acquires a time series of amplitude phase ratios G _1 (l), G _1 (2), G -1 (3), ... 
from following results (x) and (y): 

(x) a result of performing complex division on a result of modulating said 
10 known signal with that portion of said reception signal which corresponds to said 
known signal, and 

(y) a result of performing complex division on a that portion of said 
modulated signal which corresponds to said data signal with that portion of said 
reception signal which corresponds to said data signal; 
15 (b) replaces an n-th value G _1 (n) in said time series of amplitude phase ratios 

with a previous value G^n-q) (1 < q < n; q being an integer) to said value G _1 (n) 
when a following exclusion condition is satisfied 
\G-\n)\l\G-\n- V )\>X 

where G _1 (n-p) (1 < p < n; p being an integer) is a value previous to said value G _1 (n) 
20 and A, is a predetermined threshold value; 

(c) acquires a time series of amplitude phase inverse change prediction 
values H'^l), H _1 (2), H _1 (3) f ... given that H ^n) is an average value over a range of 
said time series of amplitude phase ratios 

G'VN+l), G" 1 ^), G Vl), G-^n) 
25 (G-^m) = G _1 (l) when m < 0) 

where n is an n-th value in said time series of amplitude phase ratios and N is a 
predetermined positive integer; and 
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(d) lets said time series of amplitude phase inverse change prediction values 
H _1 (l), H _1 (2), H _1 (3), ... be a predicted transmission characteristic. 

4. The receiving apparatus according to claim 3, wherein said prediction 
section lets 
5 (l-t+t^G^n-l) + ta-u^G-'Cn) 

be H _1 (n) by using a predetermined forget coefficient [I and a value V defined by a 
following equation 

v = |G- 1 (n)|/|G- 1 (n-p)|, 
and a weight t defined by a following equation with respect to predetermined 
10 constants a and b (b > a > 0) 

t = -av + b (v < b/a); 

t = 0 (V > b/a) 

in place of said average value over said range of said time series of amplitude phase 
ratios. 

15 5. The receiving apparatus according to claim 3, wherein said prediction 

section lets 

((N-tyCNCN-l)))!^,^- 1 ® + (t/N)G» 
be H _1 (n) by using a value V defined by a following equation 

V = iG-^i/iO-p)!, 

20 and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 
t = -av + b (v < b/a); 
t = 0 (v > b/a) 

in place of said average value over said range of said time series of amplitude phase 
25 ratios. 

6. The receiving apparatus according to claim 3, wherein said prediction 
section lets H _1 (n-1) be H _1 (n) in place of said average value over said range of said 
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time series of amplitude phase ratios when said exclusion condition is satisfied for 
an integer n. 

7. A receiving apparatus comprising: 

a reception section that receives a result of transmitting a transmission signal 
5 obtained by modulating a known signal and a data signal and outputs said result as a 
reception signal by a multi-carrier transmission system using carrier frequencies 
orthogonal to each other; 
U4 ; a separation section that separates said reception signal to reception signals 

§ for respective carrier frequencies by serial-parallel conversion and fast Fourier 

ri.j 10 transform and outputs said separated reception signals as separated signals; 

m 

0 a prediction section that predicts a transmission characteristic for each of 

N 

, said earner frequencies; 

P 

Uj a compensation section that compensates that portion of each of said 

Q 

jjr reception signals which corresponds to said data signal and which has not been 

Q 

Hi 15 compensated yet, using a predicted portion of said transmission characteristic, and 
outputs those compensated portions as compensated data signals; 

a restoration section that performs serial-parallel conversion on said 
compensated data signals and outputs resultant signals as a restored data signal; and 
a modulation section that modulates said restored data signal and outputs 
20 said modulated signal as a modulated data signal, 

whereby for that separated signal which is included in said separated signals 
and corresponds to each of said carrier frequencies, said prediction section 

(a) compares that portion of said separated signal which corresponds to said 
known signal with a result of modulating said known signal and compares that 
25 portion of said separated signal which corresponds to said data signal with that 
portion of said modulated data signal which corresponds to said data signal to 
acquire a time series of comparison results, 
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(b) replaces a value in said time series of comparison results which satisfies 
a predetermined exclusion condition with an old value of said time series of 
comparison results, 

(c) averages a time series of comparison results resulting from that 
5 replacement, and 

(d) lets a result of that averaging be a predicted transmission characteristic. 

8. The receiving apparatus according to claim 7, wherein said prediction 
section averages said time series of comparison results by using an old value of a 
time series of said transmission characteristic as a value of a time series of said 

10 transmission characteristic which corresponds to that value of said time series of 
comparison results which does not satisfy said exclusion condition. 

9. The receiving apparatus according to claim 7, wherein for that separated 
signal which is included in said separated signals and corresponds to each of said 
carrier frequencies, said prediction section 

15 (a) acquires a time series of amplitude phase ratios G _1 (f, 1), G _1 (f, 2), G _1 (f, 

3), ... from following results (x) and (y): 

(x) a result of performing complex division on a result of modulating said 
known signal with that portion of said separated signal which corresponds to said 
known signal, and 

20 (y) a result of performing complex division on a that portion of said 

modulated signal which corresponds to said data signal with that portion of said 
separated signal which corresponds to said data signal; 

(b) replaces an n-th value G _1 (f, n) in said time series of amplitude phase 
ratios with a previous value G _1 (f, n-q) (1 < q < n; q being an integer) to said value 
25 G" x (f, n) when a following exclusion condition is satisfied 
IG-^f, n)\/\G-\f, n-p)| > X 
where G _1 (f, n-p) (1 < p < n; p being an integer) is a value previous to said value G" 
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J (f, n) and A, is a predetermined threshold value; 

(c) acquires a time series of amplitude phase inverse change prediction 
values H _1 C 1), H _1 (f, 2), H^f, 3), ... given that H' x (f, n) is an average value over a 
range of said time series of amplitude phase ratios 

5 G-^f, n-N+1), G-'Cf, n-2), G'^f, n-1), G'\f, n) 

(G^Cf, m) = G^f, 1) when m < 0) 
where n is an n-th value in said time series of amplitude phase ratios and N is a 
predetermined positive integer; and 

(d) lets said time series of amplitude phase inverse change prediction values 
10 H _1 (f, 1), H _1 (f, 2), H -1 (f, 3), ... be a predicted transmission characteristic. 

10. The receiving apparatus according to claim 9, wherein said prediction 
section lets 

(l-t+t^G-^f, n-1) + tU-^G ^f, n) 
be H _1 (f, n) by using a predetermined forget coefficient u. and a value v defined by a 
15 following equation 

v = IG-^f, nMG'^f, n-p)|, 
and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 
t = -av + b (v < b/a); 
20 t = 0 (V > b/a) 

in place of said average value over said range of said time series of amplitude phase 
ratios. 

1 1 . The receiving apparatus according to claim 9, wherein said prediction 
section lets 

25 ((N-t)/(N(N-l)))E i=n . N+1 n - 1 G- 1 (f, i) + (t/NQG-^f, n) 

be H _1 (f, n) by using a value V defined by a following equation 
v = |G- 1 (f,n)|/[G- 1 (f,n-p)|, 
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and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 

t = -av + b (v < b/a); 

t = 0 (v > b/a) 

5 in place of said average value over said range of said time series of amplitude phase 
ratios. 

12. The receiving apparatus according to claim 9, wherein said prediction 
section lets H _1 (f, n-q) be H _1 (f, n) in place of said average value over said range of 
said time series of amplitude phase ratios when said exclusion condition is satisfied 

10 for an integer n. 

13. A receiving method comprising : 

a reception step that receives a result of transmitting a transmission signal 
obtained by modulating a known signal and a data signal and outputs said result as a 
reception signal; 

15 a prediction step that predicts a transmission characteristic; 

a compensation step that compensates that portion of said reception signal 
which corresponds to said data signal and which has not been compensated yet, 
using a predicted portion of said transmission characteristic, and outputs said 
compensated portion as a compensated data signal; 
20 a demodulation step that demodulates said compensated data signal and 

outputs said demodulated signal as a demodulated data signal; and 

a modulation step that modulates said demodulated data signal and outputs 
said modulated signal as a modulated data signal, 
whereby said prediction step 
25 (a) compares that portion of said reception signal which corresponds to said 

known signal with a result of modulating said known signal and compares that 
portion of said reception signal which corresponds to said data signal with that 
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portion of said modulated data signal which corresponds to said data signal to 
acquire a time series of comparison results, 

(b) replaces a value in said time series of comparison results which satisfies 
a predetermined exclusion condition with an old value of said time series of 

5 comparison results, 

(c) averages a time series of comparison results resulting from that 
replacement, and 

(d) lets a result of that averaging be a predicted transmission characteristic. 

14. The receiving method according to claim 13, wherein said prediction 
10 step averages said time series of comparison results by using an old value of a time 

series of said transmission characteristic as a value of a time series of said 
transmission characteristic which corresponds to that value of said time series of 
comparison results which does not satisfy said exclusion condition. 

15. The receiving method according to claim 13, wherein said prediction 

15 step 

(a) acquires a time series of amplitude phase ratios G _1 (l), G _1 (2), G _1 (3), ... 
from following results (x) and (y): 

(x) a result of performing complex division on a result of modulating said 
known signal with that portion of said reception signal which corresponds to said 
20 known signal, and 

(y) a result of performing complex division on a that portion of said 
modulated signal which corresponds to said data signal with that portion of said 
reception signal which corresponds to said data signal; 

(b) replaces an n-th value G _1 (n) in said time series of amplitude phase ratios 
25 with a previous value G'^n-q) (1 < q < n; q being an integer) to said value G _1 (n) 

when a following exclusion condition is satisfied 
\G- 1 (n)\/\G- 1 (n-p)\>X 
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where G" x (n-p) (1 < p < n; p being an integer) is a value previous to said value G _1 (n) 
and A, is a predetermined threshold value; 

(c) acquires a time series of amplitude phase inverse change prediction 
s; & values H _1 (l), H _1 (2), H _1 (3), ... given that H _1 (n) is an average value over a range of 

5 said time series of amplitude phase ratios 

G-VN+l), G\n-2), G-Vl), G-^n) 
(G^m) = G-^l) when m < 0) 
where n is an n-th value in said time series of amplitude phase ratios and N is a 
j^j predetermined positive integer; and 

j| 10 (d) lets said time series of amplitude phase inverse change prediction values 

'J H _1 (l), H _1 (2), H _1 (3), ... be a predicted transmission characteristic. 

^ 16. The receiving method according to claim 15, wherein said prediction 

q step lets 

{§ (l-t+tu^G-Vl) + tCl-^G'V) 

tii 

p 15 be H _1 (n) by using a predetermined forget coefficient \i and a value v defined by a 
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following equation 

v = IG-^^l/IG-^n-p)!, 
and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 
20 t = -av + b (V < b/a); 

t = 0 (v > b/a) 

in place of said average value over said range of said time series of amplitude phase 
ratios. 

17. The receiving method according to claim 15, wherein said prediction 

25 step lets 

((N-tyiNlN-D^^'G-'a) + (t/N)G» 
be H _1 (n) by using a value v defined by a following equation 
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v = |G- 1 (n)|/|G- 1 (n-p)|, 
and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 

t = -av + b (v < b/a); 
5 t = 0 (V > b/a) 

in place of said average value over said range of said time series of amplitude phase 
ratios. 

18. The receiving method according to claim 15, wherein said prediction 
p step lets H _1 (n-q) be H" (n) in place of said average value over said range of said time 

10 series of amplitude phase ratios when said exclusion condition is satisfied for an 

ft! 

Oh integer n. 

Si 19. A receiving method comprising: 

Q a reception step that receives a result of transmitting a transmission signal 

Q obtained by modulating a known signal and a data signal and outputs said result as a 

G 15 reception signal by a multi-carrier transmission system using carrier frequencies 
orthogonal to each other; 

a separation step that separates said reception signal to reception signals for 
respective carrier frequencies by serial-parallel conversion and fast Fourier 
transform and outputs said separated reception signals as separated signals; 
20 a prediction step that predicts a transmission characteristic for each of said 

carrier frequencies; 

a compensation step that compensates that portion of each of said reception 
signals which corresponds to said data signal and which has not been compensated 
yet, using a predicted portion of said transmission characteristic, and outputs those 
25 compensated portions as compensated data signals; 

a restoration step that performs serial-parallel conversion on said 
compensated data signals and outputs resultant signals as a restored data signal; and 
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a modulation step that modulates said restored data signal and outputs said 
modulated signal as a modulated data signal, 

whereby for that separated signal which is included in said separated signals 
and corresponds to each of said carrier frequencies, said prediction step 
5 (a) compares that portion of said separated signal which corresponds to said 

known signal with a result of modulating said known signal and compares that 
portion of said separated signal which corresponds to said data signal with that 
portion of said modulated data signal which corresponds to said data signal to 
acquire a time series of comparison results, 
10 (b) replaces a value in said time series of comparison results which satisfies 

a predetermined exclusion condition with an old value of said time series of 
comparison results, 

(c) averages a time series of comparison results resulting from that 
replacement, and 

15 (d) lets a result of that averaging be a predicted transmission characteristic. 

20. The receiving method according to claim 19, wherein said prediction 
step averages said time series of comparison results by using an old value of a time 
series of said transmission characteristic as a value of a time series of said 
transmission characteristic which corresponds to that value of said time series of 

20 comparison results which does not satisfy said exclusion condition. 

2 1 . The receiving method according to claim 1 9, wherein for that 
separated signal which is included in said separated signals and corresponds to each 
of said carrier frequencies, said prediction step 

(a) acquires a time series of amplitude phase ratios G _1 (f, 1), G _1 (f, 2), G _1 (f, 
25 3), ... from following results (x) and (y): 

(x) a result of performing complex division on a result of modulating said 
known signal with that portion of said separated signal which corresponds to said 
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known signal, and 

(y) a result of performing complex division on a that portion of said 
modulated signal which corresponds to said data signal with that portion of said 
separated signal which corresponds to said data signal; 
5 (b) replaces an n-th value G _1 (f, n) in said time series of amplitude phase 

ratios with a previous value G _1 (f, n-q) (1 < q < n; q being an integer) to said value 
G'^f, n) when a following exclusion condition is satisfied 

IG-^nMG-^n-p)!^ 
where G _1 (f, n-p) (1 < p < n; p being an integer) is a value previous to said value G" 
10 1 (f, n) and A- is a predetermined threshold value; 

(c) acquires a time series of amplitude phase inverse change prediction 
values U \, 1), H _1 (f, 2), H _1 (f, 3), ... given that H _1 (f, n) is an average value over a 
range of said time series of amplitude phase ratios 

G^Cf, n-N+1), G-^f, n-2), aHf, n-1), G^f, n) 
15 (G- J (f, m) = G-^f, 1) when m < 0) 

where n is an n-th value in said time series of amplitude phase ratios and N is a 
predetermined positive integer; and 

(d) lets said time series of amplitude phase inverse change prediction values 
H _1 (f, 1), H _1 (f, 2), H _1 (f, 3), ... be a predicted transmission characteristic. 

20 22. The receiving method according to claim 21, wherein said prediction 

step lets 

(l-t+tuJG^f, n-1) + tCl-nXj^f, n) 
be H _1 (f, n) by using a predetermined forget coefficient |i and a value V defined by a 
following equation 
25 V = IG'^f, n)\/\G-\f, n-p)|, 

and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 
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t = -av + b (v < b/a); 
t = 0 (v > b/a) 

in place of said average value over said range of said time series of amplitude phase 
ratios. 

5 23. The receiving method according to claim 21, wherein said prediction 

step lets 

((N-tyCNCN-l)))!^^-^, i) + (t/N)G- l (f, n) 
be H _1 (f, n) by using a value V defined by a following equation 

v = |G _1 (f, n)\/\G l (f, n-p)|, 
10 and a weight t defined by a following equation with respect to predetermined 
constants a and b (b > a > 0) 

t = -av + b (v < b/a); 

t = 0 (v > b/a) 

in place of said average value over said range of said time series of amplitude phase 
15 ratios. 

24. The receiving method according to claim 21, wherein said prediction 
step lets H _1 (f, n-q) be FT^f, n) in place of said average value over said range of said 
time series of amplitude phase ratios when said exclusion condition is satisfied for 
an integer n. 

20 25. A program product for allowing a computer to function as: 

a reception section that receives a result of transmitting a transmission signal 
obtained by modulating a known signal and a data signal and outputs said result as a 
reception signal; 

a prediction section that predicts a transmission characteristic; 
25 a compensation section that compensates that portion of said reception 

signal which corresponds to said data signal and which has not been compensated 
yet, using a predicted portion of said transmission characteristic, and outputs said 
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compensated portion as a compensated data signal; 

a demodulation section that demodulates said compensated data signal and 
outputs said demodulated signal as a demodulated data signal; and 

a modulation section that modulates said demodulated data signal and 
5 outputs said modulated signal as a modulated data signal, 

whereby said prediction section 

(a) compares that portion of said reception signal which corresponds to said 
known signal with a result of modulating said known signal and compares that 
portion of said reception signal which corresponds to said data signal with that 

10 portion of said modulated data signal which corresponds to said data signal to 
acquire a time series of comparison results, 

(b) replaces a value in said time series of comparison results which satisfies 
a predetermined exclusion condition with an old value of said time series of 
comparison results, 

15 (c) averages a time series of comparison results resulting from that 

replacement, and 

(d) lets a result of that averaging be a predicted transmission characteristic. 

26. A computer readable information recording medium on which the 
program as recited in claim 25, wherein said information recording medium includes 
20 one of a compact disk, a floppy disk, a hard disk, a magneto-optical disk, a digital 
video disk, a magnetic tape and a semiconductor memory. 



